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5.The Expenditure Function
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We define the expenditure function as the
minimum - value function

e(p,u)= minp-x s.t. u(x)> u

xeR}
e(p,u)=p-x"(p,u)
x =x"(p,u)

(compensated demand functions)
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Properties of the Expenditure Function

® [ncreasing in p

® Homogeneous of degree I in p
® Concave in p

® Shephard's lemma

86(2}0;140) _ (p(),uo) i=1,

s 11
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Proof

The Lagrangian for this problem is
L(x,A\)=p-x— K[u(x)—u]
So, by Lagrange' s theorem, thereis a N such that

8L(x*,7»*):p._k*a”(x>k):0 i=1...n
~ | - , eees

l l

By the Envelope theorem
Oe(p, u) _ 8L(X*,7\,*)
ou ou

=\ >0




Letp=tp+(1—-t)p for Vit e|0]
Then the expenditure function will be concave
inpif

te(pl,u)Jr (1 —t e(pz,u)ﬁ e(pt,u)

Suppose x' = x” (pl,u)
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It tells us that

te(pl,u)+ (1 — t)e(pz,u)ﬁ e(pt,u), Vte [O,l]
By the Envelope theorem

Oe(p,u) 8L(x*,K*)
op, ) op,

= (o)




